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ABSTRACT

A method of and a system for exchanging information of
payload field of ATM cells wherein the minimum exchang-
ing unit 1s 1 byte removing the limitation of the current ATM
exchanging unit to 48 bytes (1 cell). The payload fields of

ATM cells are divided into units of 8xN bits to effect

exchanging operation, and the exchanging operation 1s per-
formed by a function of copying ATM cells and rearrange-
ment 1n position of information of payload field. The rear-
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rangement 1n position of information of payload field is
performed by a position switch which performs rearrange-
ment within an ATM cell and between ATM cells. The
position switch selects divided part immformations in the
payload fields with a signaling signal. The division of the
payload field into units of 8xN bits may be a division other
than a division beginning with the first bit of an ATM cell
immediately following a header.
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1

METHOD OF AND SYSTEM FOR
EXCHANGING INFORMATION OF
PAYLOAD FIELDS OF ATM CELLS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to an ATM exchange, and more

particularly to a method of and a system for exchanging a
low speed ATM channel of 3 Mb/s or less.

2. Description of the Related Art

The mimimum basic unit 1 exchanging by an AITM
exchange 1s an ATM cell formed of 53 bytes. The ATM cell
has an mformation field called payload including 48 bytes,
and such 48 bytes are handled as 1 block 1n exchanging.
Accordingly, 1n a synchronous transmission line 1n which 1
frame requires 125 uS, exchanging by an ATM exchange
yields an information absent field in an ATM cell, resulting
in drop of the transmission efficiency. Consequently,
exchanging by an ATM exchange 1s not suitable for ATM
communication of approximately 3 Mb/s (48 bytes/125 uS)
or less.

Low speed synchronous information such as voice 1s not

suitable for exchanging by an ATM exchange because the
minimum unit of composition of an ATM 1s one cell and
information of the payload field i1s not divided.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a method
of and a system for exchanging information of payload field
of ATM cells wherein the current limitation of the minimum
exchanging unit of an ATM to 48 bytes (1 cell) is eliminated
to allow the minimum exchanging unit to be 1 byte.

In a method of and a system for exchanging information
of payload field of ATM cells according to the present
invention, payload fields of ATM cells are divided into units
of 8xN bits, and an exchanging operation 1s performed for
the divided part informations. The exchanging operation 1s
performed by a function of copying the ATM cells and
rearrangement of positions of the mformations of the pay-
load fields, and the rearrangement of positions of the mfor-
mations of the payload field 1s performed by a position
switch which performs exchanging within an ATM cell and
between ATM cells. The position switch selects the divided
part mmformations 1n the payload fields with a signaling
signal.

The division of the payload field into units of 8xN bits
may be a division other than a division beginning with the
first bit of an ATM cell immediately following a header.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing a system construction
of an ATM exchange according to the prior art;

FIG. 2 1s a block diagram showing a system construction
of an ATM exchange of an embodiment of the present
mvention;

FIG. 3 1s a block diagram illustrating an exchanging
process of AITM cells 1n the embodiment of the present
mvention;

FIG. 4 1s a diagrammatic view 1illustrating a concept of a

position switch in the embodiment of the present invention;
and

FIGS. 5(a) and 5(b) are block diagrams illustrating posi-
fion rearrangement of information of payload field in the
embodiment of the present invention, and wherein FIG. 5(a)
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2

1s a view 1llustrating a manner 1n which only divided part
informations having a same header in one frame are aggre-
gated and FIG. 5(b) 1s a view in which the information
aggregated 1n a work memory 1s re-written as information of

payload field mto a buffer memory of the position switch.

DESCRIPTION OF THE PREFERREID
EMBODIMENT

Generally, in a multiplex channel for synchronous real-
time information (example: multiplex voice channel), indi-
vidual channels are identified based on the positional rela-
tionship on a frame (time base) sent out. Since this positional
relationship can be maintained also after conversion into
cells, individual informations prior to multiplexing can be
identified based on the positional relationship 1n an infor-
mation field (payload) of an ATM cell. The present invention
makes use of this fact to solve the subject by dividing
payload fields into units of 8xN bits and changing the
positional relationship in the division (intra-cell exchange)
and by rearranging the information (8xN bits) in the division
to particular divisions of the payloads of cells which are
directed to different orientations (inter-cell exchange).

According to the present mvention, digital informations
of a low speed synchronous system are multiplexed 1denti-
fying the positional relationship of them and then converted
into cells and transmitted, and at an object termination point,
they are demultiplexed 1n accordance with the positional
relationship to regenerate the original low speed 1nforma-
tions. In the conventional system, a group of informations
after converted 1nto cells are directed to a same location
while maintaining the form of the group, and exchanging
within the group 1s not involved. The present invention
allows exchanging of digital informations after converted
into cells, that 1s, exchanging of digital informations of a low
speed synchronous system because 1t allows exchanging of
informations in the payload field.

An embodiment of the present invention 1s described
below with reference to the drawings.

FIG. 2 15 a block diagram showing a system construction
of an ATM exchange of an embodiment of the present
ivention. Referring to FIG. 2, reference numeral 1 denotes
an ATM exchange which includes an exchanging system for
information of payload field of ATM cells, 2 an ATM switch,
for example, of the output buffer type, 3 a position switch for
dividing payload fields mto units of 8xN bits and rearrang-
ing the units, 4 an ATM cell imput port, 5 an ATM cell output
port, and 6 a switch controller for controlling the ATM
switch and the position switch by signaling.

FIG. 3 1s a block diagram 1llustrating a switching process
for ATM cells 1n the embodiment of the present invention.
ATM exchange 1 has a two-stage construction, and ATM
switch 2 serves as the first stage and has a function of
transterring input cells to the plurality of output ports by an
ATM copying function. The entire input cells are transferred
to all of the output ports corresponding to destinations of
multiple channels present 1n the input cells by switch
controller 6. Position switches 3 are provided, as the second
stage, corresponding to the output ports and each applies
masking (position information) to divided informations for
the other channels of a plurality of cells received from the
plurality of input ports to extract voice informations (8xN
bits) for the self channel, re-sets the voice informations to
the information fields of new cells (inter-cell exchanging
action) and sends out the new cells from the corresponding
output port to a next location. In this instance, when
necessary, rearrangement of information positions 1n a same
cell (intra-cell exchanging) is performed.
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FIG. 4 1s a diagrammatic view 1llustrating a system
concept of a position switch. The position switch applies
masking (position information) to divided part informations
for the other channels from the information fields of a
plurality of ATM cells received from the plurality of input
ports by a copying function of the ATM to extract only the
divided part informations (voice information) for the self
channel and produces the information fields for new cells.

FIGS. 5(a) and 5(b) are block diagrams of an example of
a concrete construction illustrating position rearrangement
of informations of payload field. FIG. 5(a) is a view illus-
frating a manner in which only divided part informations
having a same header 1n one frame are aggregated 1n a work
memory. As seen from FIG. 5(a), divided part informations
copied 1n the buffer memory of the position switch by a
copying function of the AIM are read out at random with
information obtained by signaling corresponding to the
output port, written into the working memory and aggre-
gated. In particular, as seen from FIG. 5(a), only those ones
a, ¢ and d of divided part informations a to ¢ of ATM cells
#1 to #4 as part of successively mputted ATM cells which
correspond to the number 1 of the information obtained by
signaling are extracted into the working memory while the
divided part informations of the number 3 and the number 5
corresponding to the other output ports are processed by the
buifers for the other output ports. Further, since the ATM cell
#2 1n FIG. 5(a) does not include low speed divided part
informations, it 1s sent out as it 1s.

FIG. 5(b) 1s a view illustrating a manner in which the
divided part informations aggregated 1n the working
memory are re-written as information of payload field into
the buffer memory of the position switch.

Next, as a concrete embodiment, 1t 1s assumed that the
ATM exchange of the present invention receives, at the input
thereof, ATM cells obtained by conversion of digitized (for
example, at 64 kb/s) and multiplexed (for example, for 30
channels) voice line information for each one frame (125
1#S). In this instance, it 1s assumed that the order of accom-
modation of the audio informations (8 bits) of the informa-
tion fields of the ATM cells 1s the same as the order of the
positions of the multiplex channels. Further, it 1s assumed
that, as destinations of the individual divide part
informations, the divided part informations are inputted to
the present AIM exchange by signaling.

The first stage in the present ATM exchange 1s formed
from the ATM switch having a copying function. A plurality
of channels of the divided part informations present in the
inputted ATM cells are known, and the input ATM cells are
sent at a time to the plurality of output ports as seen 1n FIG.

3.

The second stage 1s formed from a position switch pro-
vided for each of the output ports. The position switch has
a builer memory for a plurality of ATM cells corresponding
to the number of input ports and has a function of masking
the payload field in units of 8 bits. The masking 1s controlled
with information obtained by signaling and can extract voice
informations (8 bits) to be sent out from the output port as
seen in FIG. 5(a). The output port sets the extracted infor-
mations to the mnformation fields of new cells as seen 1n FIG.
5(b), adds header information to the new cells and sends out
the resulting cells.

The division of the payload field mto units of 8xN bits
may be other than that beginning with the first bit 1mmedi-
ately following a header. In particular, the first bit is 1ignored,
and the following payload beginning with the second bit 1s
divided into units of 8xN bits. Or, the division may be
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started from the third, fourth, fifth, sixth or seventh bit (the
division beginning with the eighth bit 1s the same as that
beginning with the Oth bit).

According to the present invention, since exchanging
connection in units of 1 byte (8 bits) in a payload of an ATM
cell 1s allowed, there 1s an effect that exchanging of a low
speed channel of 64 kb/s for voice or the like can be
performed while maintaining the ATM cell as it 1s.

What 1s claimed 1s:

1. Amethod of exchanging information of payload field of
ATM cells, comprising:

receiving, at each of a plurality of input ports of an ATM
switch, AITM cells to be transferred out to a particular
destination;

copying, by the ATM switch, all received ATM cells that
are capable of being outputted to more than one output
port of the ATM switch based on a current switch
connectivity between the respective mput ports and the
respective output ports of the ATM switch;

dividing, by a position switch coupled to the ATM switch,
payload fields of ATM cells received from the ATM
switch 1into units of 8xN baits; and

combining, by the position switch which includes a plu-
rality of bulffer memories which are respectively
coupled on an 1nput side to the plurality of output ports
of the ATM switch and which are respectively coupled
on an output side to a plurality of outputs ports of the
position switch, the divided payload fields of a plurality
of ATM cells to form a payload field for an ATM cell

for transmission,

wherein the ATM cell for transmission comprises a single
header portion that 1s contiguous and separate from the
combined payload fields that collectively make up a
data portion of the ATM cell for transmission, and

wherein, when there 1s determined to be at least one of the
divided payload fields of an ATM cell transferred from
the ATM switch to one of the buffer memories of the
position switch that 1s not destined to be output through
the corresponding one of the output ports coupled to the
one of the buffer memories, the at least one of the
divided payload fields 1s masked and not output
through the one of the output ports.

2. Amethod of exchanging information of payload field of
ATM cells as claimed 1n claim 1, wherein N of the 8xN bits
1s an 1nteger which satisfies 1=N=47.

3. Amethod of exchanging information of payload field of
ATM cells as claamed 1n claim 1, wherein the combining
step mcludes copying the ATM cells and rearranging posi-
tions of the divided payload fields of the ATM cells to create
the data portion of the ATM cell for transmission.

4. Amethod of exchanging information of payload field of
ATM cells as claimed 1n claim 3, wherein the rearranging of
positions of the divided payload fields 1s performed by a
position switch which performs exchanging within one of
the ATM cells and between at least two of the ATM cells.

5. Amethod of exchanging information of payload field of
ATM cells as claimed 1n claim 4, wherein said position
switch selects the divided payload fields in a particular
sequential order with a signaling signal.

6. A method of exchanging information of payload field of
ATM cells as claimed 1n claim 1, wherein the division of the
payload field into units of 8xN bits 1s a division other than
a division beginning with the first bit of an ATM cell
immediately following a header.

7. A system for exchanging information of payload field
of ATM cells, comprising;
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an AITM switch that includes,

a plurality of 1nput ports that receive AIM cells to be
transferred output to a particular destination; and

a plurality of output ports each of which are connected
to at least one of the plurality input ports based on a
current switching connectivity between the respec-
tive mnput ports and the respective output ports of the
ATM switch;

a copying unit that copies all received ATM cells that
are capable of being outputted to more than one
output port of the ATM switch based on the current
switching connectivity of the ATM switch; and

a position switch that includes,

a plurality of buffer memories respectively coupled to
the plurality of output ports of the ATM switch and
cach capable of storing more than one ATM cell at a
time;

a payload field dividing unit for dividing payload fields
of a plurality of ATM cells received from the ATM
switch and currently stored in the plurality of buffer

memories, to obtain divided payload fields for each
of the ATM cells, wherein the divided payload fields

of the ATM cells are divided into units of 8xN bits,
N being an integer which satisfies 1<N<47;

an exchanging unit for performing an exchanging
operation of the respective divided payload fields of
the ATM cells 1n units of 8xN bits by copying the
ATM cells and rearranging 1n position the respective
payload fields of the ATM cells to create a single
payload field for an ATM cell for transmission, the
single ATM cell for transmission including a single
header portion that 1s provided separate from the
single payload field;

a plurality of work memories respectively coupled to
the plurality of buffer memories and configured to
store respective divided payload fields of ATM cells
currently stored 1n the corresponding buffer memory
in order to create the single ATM cell for
transmission, each of the work memories capable of
storing only one ATM cell at a time;

wherein, when there 1s determined to be at least one of
the divided payload fields of an ATM cell transterred
from the ATM switch to one of the buffer memories
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that 1s not destined to be output through the corre-
sponding one of the output ports coupled to the one
of the buffer memories, the at least one of the divided
payload fields 1s masked and not output through the
one of the output ports.

8. A system for exchanging information of payload fields
of ATM cells as claimed 1n claim 7, wherein the rearranging
of payload fields 1s performed by a position switch which
selects the divided payload fields within one of the ATM
cells and between at least two of the ATM cells with a
signaling signal.

9. Amethod of exchanging information of payload field of
ATM cells as claimed 1n claim 1, wherein the at least one of
the divided payload fields that 1s masked 1s output via
another one of the output ports of the position switch that
also received a copy of an ATM cell from the ATM switch
that includes the at least one of the divided payload fields
therein.

10. A method of exchanging information of payload field
of ATM cells as claimed 1n claim 1, wherein the ATM switch
and the position switch are each capable of receiving and
outputting standard ATM cells that have payload fields that
are not divided, and wherein data within the standard ATM
cells are not exchanged or modified in any way as the
standard ATM cells make their way through the ATM switch
and the position switch to an evental destination.

11. A system for exchanging information of payload field
of AIM cells as claimed 1n claim 7, wherein the at least one
of the divided payload fields that 1s masked 1s output via
another one of the output ports of the position switch that
also received a copy of an ATM cell from the ATM switch
that includes the at least one of the divided payload fields
therein.

12. A system for exchanging information of payload field
of ATM cells as claimed 1n claim 7, wherein the ATM switch
and the position switch are each capable of receiving and
outputting standard ATM cells that have payload fields that
are not divided, and wherein data within the standard ATM
cells are not exchanged or modified in any way as the
standard ATM cells make their way through the ATM switch
and the position switch to an eventual destination.
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